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What are the risks?

Master planning: best practices and lessons
learned

Common adaptation approaches
How to prioritize activities

Design and construction: best practices and
lessons learned

— Regulatory codes and design standards

— Sustainable design practices



- . g ¢
- gt e W v.‘:-__’.- g S
D - t{_“ A i ——
» v i . .
R -
’ . < T °
R .o

-

>

-y — n "
- s - ol

- 208
-

- »

e
— - -
.

T —

-+ O&M: best practices and lessons learned
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- - o Being better prepared: before, during, and
e after
— * Maintaining momentum

°* Measuring success
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What are the risks?

“ 'Approaches

Prioritization

°* Design and construction

— Regulatory authority
- — Design standards

— Sustainable design considerations

° O&M

°* Maintaining momentum
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current interests and activities

* USACE policy
* USACE interest & actions
- * DoD interest and actions







i What are the Risks?
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future sea-level change

Temperature Change

(°C at 2090-2099 relative to 1980-1999)*

IPCC: TAR, AR4, AR5 Ly
(future projections?)

B1 scenario 1.1-29
A1T scenario 24 14-38
B2 scenario 24 14-38
A1B scenario 28 17-44
A2 scenario 34 20-54

Maximum range A1FI scenario 40 24-64

including land-ice
uncertainty

Table notes:

° Year 2000 constant composition is derived from AOGCMSs only

Envelope of all
SRES model

simulations

Envelope of
model averages

Jevrejeva 2010

Vermeer 2009

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 REetier2008
Year Horton 2008

Rahmstorf 2007

IPCC, 2001 IPCC 2007

IPCC 2001
NRC 1987

Sea Level Rise
(m at 2090-2099 relative to 1980-1999)

Model-based range
excluding future rapid dynamical
changes in ice flow

0.18-0238
0.20-045
0.20-043
0.21-048
0.23 -0.51
0.26 - 0.59

® These estimates are assessed from a hierarchy of models that encompass a simple climate model, several Earth Models of
Intermediate Complexity (EMICs), and a large number of Atmosphere-Ocean Global Circulaion Models (AOGCMs).

IPCC, 2007

Comparison of Peer-reviewed Research Estimates:
Global Sea Level Rise by 2100

B maximum estimate
¥ minumum estimate

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

Recent Lite rature Sea Level Rise (meters)
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(Global) Sea-Level Change

Intergovernmental Panel on Climate Change
(IPCC)

National Research Council
Various individuals

U.S. Global Change Research Program
(USGCRP) - National Climate Assessment
(NCA)




future sea-level change
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We cannot predict the
future so what should
we do regarding sea-

level change?



What are the Risks?

uture Projections:
Multi-Scenario Approach - Plan for Uncertainty

Bracket the credible range:
0.2-2.0 m by 2100

Consider plausible intermediate scenarios

Scenarios considered are situation
1 dependent and based on tolerable risk
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e Risks?
Future Projections: MSL vs Other Considerations

San Francisco (941 4290) LMSL Trend
duration

y=00024x -1.4698 % 0.0014 m/yr or

: 0.46 ft/century

37

35

3.3

3.1 - Post-eq
29 . " op : 0.0021 m/yr or
S ‘ 0.69 ft/century

2.1
2.5

23 X e I R A MHW Trend
:t oz * x H Y . x XXI A s -

2.1 R S ke e RS L S i ey 0.0024 m/yr or

19 L S L S 0.79 ft/century

E
2
©
T
c
0
©
it
7]
o
>
o
2
©
»
e
o
it
®
E

1.7
1850 1870 1890 1810 1830 1950 1970 1990 2010 MTR Trend
vear




hat are the Risks?
MSL vs Other Considerations

Represent the source term for the assessment
Prescribed scenarios, historical trends, & modeled projections
Combinations of MSLR, Climate Variability, Tides, Waves & Runup

Maximum Potential Flooding Elevation

Extreme Storm Wave Runup

Predictable Extreme Tide
P v

PN

'qg

Ocean Warming + Ice Melt

USN SPAWAR, Chadwick, 2012



m ./f,f/!'Wﬂ'/!.’;’h’/ﬂf!-’HHHUW L
FERRNRRRRNRRRRRRRRNE

CHEMISTRY
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““What will a future flood look like
with additional sea level rise?

From Dave Kriebel, USNA
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Experlence from dam safety

-::- * Requires consideration of relative
importance of certain aspects of the
technical analysis



- Prioritization

Screening-Level Assessment. SLR Effects on Storm Surge

— 1 Storm 009 — 1 Storm 015 1 Storm 017 1 Storm 024 — 1 Storm 036
== 2 Storm 009 % 2 Storm 015 2 Storm 017 2 Storm 024 — 2 Storm 036
—*— 3 Storm 009 = 3 Storm 015 3 Storm 017 3 Storm 024 — 3 Storm 036
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Relative Water Level Increase (surge/sea level rise)
o .
i

SSP EO SBN SBS C SWB NWE

Region Source: Jane Smith, ERDC-CHL




loritizing
Screening-Level Assessment

Langley Field
(Historical RSLR Rate, 4.6 mm/yr)

Runway #2
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loritizing
Screening-Level Assessment

LangleyField
(Linear Extrapolation of Historical RSLR Rate, 4.6 mm/yr)

Runway #2
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oritizing
Screening-Level Assessment

Langley Field
(Acceleration Yielding 1.2m SLR by 2100)
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oritizing
Screening-Level Assessment

Langley Field
(Acceleration Yielding 2.0m SLR by 2100)
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Prioritizing
Screening-Level Assessment

location/ | Return | Baseline | FutureMSLR(m)
Condition Period |[(m NAVDSS)
 Week | 22 | 27 | 32 | 37 | a2 |
momh | 25 | 30 | 35 | a0 [ as
Yer | 30 | 35 | a0 | a5
Cowase | a5 | a0 | as

| Century | 37 | a2
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USN SPAWAR, Chadwick, 2012




— —.Prioritizing
Screening-Level Assessment

Long Term Short Term Traning and Civil Waterfront Coastal Protective
Scenario Scenario testing lands

Buildings infrastructure structures structures Buffers

Return
Mean SLR P Days/Area

-
g

1 day
1 month
1 year
10 year
100 year
1 day
1 month
1 year
10 year
100 year
1 day
1 month
1 year
10 year
100 year
1 day
1 month
1 year
10 year
100 year

Estimated Risk

USN SPAWAR, Chadwick, 2012
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~* Do nothing
~* Movelretreat
—_—

-~ * Flood prevention

° In-place adaptation

-

* Long-term planning/master planning
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Wet Floodproofing Requirements Non-Residential Floodproofing — Requirements and
for Structures Located in Special Flood Hazard Areas Certification
in accordance with the for Buildings Located in Special Flood Hazard Areas

National Flood Insurance Program in accordance with the
National Flood Insurance Program

Feperat Emercency MAMAGEMENT Acency FIA-TB-3

Feoerar Eengency Manacement Acency -
FeperaL INSURANCE ADMINISRTATION 4/93

-/ Mmeation Directonate
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uction, O&N

[DeS|gn] scenarios considered are
' S|tuat|on-dependent and based on
tolerable risk.”

Q: What does that mean and how do you apply it?

A: Three examples:

- beaches
- levees

- very large structures






~ + Stand-alone policy

National working group (get the right people)
Part of formal review process

Education

— Internal
— Partners
— External

Perseverance
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“Educatlon is the path from cocky
ag.-_. 1gnorance to miserable uncertainty”

s

-—

Mark Twain
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Addit enal Slides in case certain questions arise
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anhario Approach

USACE SLR Scenarios

Bracket the credible range:
0.2-2.0 m by 2100

Consider plausible intermediate scenarios:

Scenarios considered are situation
dependent and based on tolerable risk

Start year = 1992

Year

2090




.. What are the Risks?
Future PrOJectlons Where are we today?
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Corps of Engineers Policy

R

step-by-step approach

EC 1165-2-XXX
15 June 2009

continue with planning process without
considering sea-level change

2. Locate nearest current tide station
(TS). Is POR > 40 yrs

Discuss with tidal
hydrodynamics

expert b/
4. Do TSs adequately represant sea level?

5. Do projects and TSs have similar
geologies and physical conditions

. 7. Calc std error of 11
6. Calculate loca

MSL, MEW & MiHw IS 25t linear trend line

Local VLM trend

e for MSL, MHW &
M TS8 MHHW 2t TSs g/

Calculate reglona
MSL trend

12. Calculate
future Sea Level
Chi e (SLC) for

Figure C-1. Graphical illustration of process to account for changes in mean sea level.

10. Local VLM trend
local MSL trend -
regional MSL trend

13. Calculate
future SLC
for
intermediate
rate f/

Calculate

for high
rate g/

8. Is there a vertically
this

15. Assess
project
performance
for each
future SLC b/

stable geologic platfarm in =
r

agion?

16
Calculate
risk for
each
project
alkernative
if

17. Update
ang
reevaluate
project
alternatives
as needed §/

local MSL trend
eustatic MSL trend

18. Select
proje
akernatives that
best
accommaodate
the range of
sea-level change
SCenanos




her‘Considerations

San Francisco (941 4290)
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‘Coastal System - Infrastructure Categories
o Training and Testing Lands - Encompass the coastal land areas

that support training and testing missions.

Buildings - Includes a range of buildings that support operations
and missions of the installation.

Waterfront Structures - Includes a range of structures that support
waterfront operations and missions of the installation.

Coastal Structures - Includes a range of coastal structures whose

primary purpose is to protect the shoreline and thus sustain
operations and missions of the installation.

Civil Infrastructure - Describes a broad category of built
infrastructure that is critical to the day-to-day operations and mission
of the installation.

Protective Buffers - Classified as non-engineered coastal areas
that provide a natural means of protection for coastal installations
from changes in sea level.
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